Monitoring fibrinogen adsorption kinetics by interfacial TIRF rheometry.
The adsorption kinetics of purified fibrinogen to unmodified and aminopropylsilane-modified quartz glass surfaces were studied under pseudo-first order (binding-unit excess) conditions by the total internal reflection fluorescence (TIRF) method. Fluorescence in the adsorbed protein layer (350 nm) was excited by the evanescent wave at 285-290 nm. In order to reduce and possibly eliminate the influence of mass transfer on the kinetics of fibrinogen adsorption, a novel protein adsorption chamber containing a cone-and-plate rheometer with total internal reflection technology was employed. The aim of the study was to obtain critical shear rates, at which the adsorption rate of fibrinogen became independent of diffusion. Therefore, shear rates were varied between 0 and 7200 s-1 at initial fibrinogen concentrations of c9 = 4.7 and 17.7 micrograms mL-1. The adsorption rate of fibrinogen increased 5-17-fold, depending on the surface, as the critical shear rate was approached. Above the critical shear rates the kinetic data of fibrinogen adsorption could be fitted at c9 = 4.7 micrograms mL-1 to a single exponential function, indicating the predominance of a single binding step with a half-life of ca 20 s. At the higher initial concentration of c9 = 17.7 micrograms/mL-, however, a significant deviation from the single exponential behavior was observed in the first 10 s of the adsorption reaction, indicating a very fast initial event with a half-life of ca 5 s in addition to a slower binding reaction with a half-life of ca 35 s. Thus the novel TIRF rheometer can resolve kinetics down to half-lives of 5 s and possibly even lower.